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The purpose of this paper is to analyse the evolution of poverty in the 15 
countries of E.U., whose household income data is available through the information 
contained in the European Community Household Panel (ECHP).  
 
Several indicators have been proposed in economic literature for measuring 
poverty, but they may produce different orderings when cases are compared. In this 
work, a set of poverty one-dimensional indicators are chosen, which best verify some 
desirable properties. A modification of the Principal Component Analysis (PCA) is 
proposed to calculate synthetic cross-sectional measures of poverty using this set of 
indicators. 
 
In order to obtain comparable values throughout time, in addition to cross-
sectional sense, joint consideration of single poverty indicators is proposed, 
independently of their temporary period of reference. Therefore, applying common 
space analysis to these cross-sectional synthetic measures, a common frame of 
comparison and a homogeneous weighting structure are obtained, which are stable 
throughout time. 
 
This powerful tool allows static as well as dynamic comparisons, among the EU 
countries. Furthermore, the determination of groups of countries according to their 
characteristics in poverty will be accomplished. 
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1. INTRODUCTION. 
 
Social welfare analysis has consistently been one of the main problems in 
economic science. In this sense, there have been several approaches into this problem, 
but perhaps the most important one, since the decade of 1960, is that of social 
indicators. Through this approach, social welfare is decomposed in several components 
which define social indicators and which, together, will determine social welfare state. 
This components’ selection is also a very interesting issue (Tinbergen, 1991). Further, 
from an official point of view, this target has conduced to Statistics National Services to 
create their own social indicators systems. In the European Union, EUROSTAT have 
been the coordinator of such an objective, and precedents can be found in OCDE 
(1982). 
 
At this research field, synthetic indicator construction methods become to be 
especially interesting. These synthetic indicators are designed to merge the isolate 
information provided by each simple social indicator to give a social welfare indicator 
as a result. Among such methods, factorial ones (INE, 1991) and Ivanovic-Pena’s DP2 
distance (Pena, 1977) could be remarkable. 
 
Moreover, from this social indicators’ perspective, poverty measures must be 
considered as one of the most relevant ones, because of the great importance of its 
social, economic and political consequences. Taking the previous argument into 
account, poverty measurement has generated a great interest among the researcher 
community, during the last decades. 
 
Sometimes, poverty has been considered as a multidimensional concept, 
including monetary and non-monetary elements which could be identified from several 
social indicators. However, this point of view is difficult to manage because of the lack 
of disposability of adequate data (Laderchi, 1997). In such circumstances, the most 
usual option consists of choosing some variable to approximate the household economic 
position as a summary related to the whole set of aforementioned variables (Sen, 1976). 
That will be the chosen option in this paper. 
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Nevertheless, there are another problems related to economic poverty 
measurement. The most direct one appears when a definition of poor household is 
involved, because the first issue we need to solve consists of identifying the poor 
subpopulation, in order to analyse the so-called poverty incidence. So, we have to define 
a minimum income level, in such a manner that if a household falls short of this income, 
it will be considered poor, and that minimum income will be named the poverty line or 
the poverty threshold. But there are so many proposals in the related literature, making 
difficult its consensus selection, because several ways can be used to define it, 
depending on its absolute, relative or subjective nature
2. Obviously, obtained results 
will be conditioned by such a selection. Because of this argument, we are going to 
consider relative poverty lines, following well-known recommendations when 
developed countries are going to be compared (Dagum, 1989), but we propose the use 
of different relativity degrees, referred to EU as a whole, time-independent and properly 
relative ones. So, we consider country and time as variables that might be fixed in order 
to regulate the relative degree incorporated on each poverty threshold. 
 
Another important decision affects to intensity measurement. Once more, global 
curves comparisons can only generate a quasi-order structure among income 
distributions
3 and poverty intensity quantification has to be evaluated through poverty 
measures (Sen, 1976). However, there are many possible poverty measures to be used 
and researchers consensus consists of imposing a minimal set of guarantied properties 
or axioms to be fulfilled (Foster, 1984). But that minimal set of axioms is not able to 
characterize a unique indicator which could be considered better than others and so 
there exist some alternative indicators (Foster and Sen, 1997; Zheng, 1997). 
 
The above argumentation may lead us to the consideration of batteries of 
poverty indicators, avoiding the difficulty of selection among them. That solution might 
find one precedent in the intersection quasi-order issue, proposed by Sen (1973), in an 
economic inequality environment. But, the similarity relies only on the battery of 
indicators consideration as a beginning point, because Sen’s approximation generates 
only a quasi order structure again. Instead of looking for global agreement when several 
                                                 
2 Further details on this topic can be found in Hagenaars and van Praag (1985) or Hagenaars (1986). 
3 In this sense, we find different poverty ordering (Atkinson, 1987; Foster and Shorrocks, 1988a and b) 
and TIP curves (Jenkins and Lambert, 1997), applied to Spain by Del Río and Ruiz-Castillo (2001) and 
Casas, Domínguez and Núñez (2003), among others.  4
indicators are used to compare two income distributions, our proposal follows the 
guidelines of García, Núñez, Rivera and Zamora (2002) on an inequality framework, in 
order to use synthetic indicator construction techniques. Although this original proposal 
only allows cross-sectional comparisons, we are going to extend this scope so as to find 
indicators with dynamic comparison capabilities indeed. In order to cover that objective, 
our conviction points towards more research effort is needed
4, taking into account that 
when using factorial methods, solutions depend crucially on correlation structure found 
among initial partial indicators selected to be included in the battery. 
 
The structure of this paper is as follows. Section 2 deals with involved 
methodology and decisions we have taken about poverty measurement, and the 
construction of cross-sectional and dynamic synthetic indicators. Section 3 describes 
data used. In section 4, empirical results are presented and commented, using several 





First of all, we need to construct the space of incomes as a useful background to 
all the next developments, keeping in mind that the economic position of the households 
has been selected through its global income
5. 
 
Let  x be a vector of non-negative incomes, whose dimension should be 
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Obviously, the remainder definitions about poverty measures, which are real-
valued functions, must be understood over the above set. 
 
                                                 
4 Some results can be found in Domínguez, Núñez and Rivera (2003a and b). 
5 The subsequent construction would be valid if the household economic position measurement is 
changed, using any other option, like expenditures, earnings or disposable incomes.  5
2.1. Poverty lines. 
 
One of the basic problems we found when dealing with economic poverty 
analysis is the identification of poor elements (individuals or households, as in this case) 
inside the population, through the poverty threshold or poverty line definition. Dagum 
(1989) argues that poverty line in a poor and less-developed country should be 
determined from basic needs, whereas for developed countries, relative poverty lines 
should be used. 
 
The relative poverty threshold is related to any indicator of the quality of living 
of society, what Thurow (1969) calls the adequate living standard as it is perceived by 
the majority of society. In this paper, we use different relative poverty lines, defined by 
the 50% of the mean per capita total net household income for each case considered. In 
cases we decide to use time-fixed poverty lines, we extend them using the 
corresponding Harmonised Consumer Price Index to complete the period considered, 
avoiding the change of price level influence. In doing so, we intend to avoid the 
excessively relative impact of choosing different poverty lines defined at each year of 
the period, allowing us longitudinal comparisons with the same poverty level in each 
country. So, three different relative poverty lines have been considered: 
1.  A common European poverty line fixed in 1995. All countries are compared 
with EU poverty line. 
2.  A time-fixed poverty line for each country. 1996 is the first year when data 
of the fifteen countries are available (1997 wave). So, each country’s poverty 
line was fixed in 1996, and then extended using the corresponding values of 
their own harmonized consumer price index. 
3.  The poverty line is computed each year and for each country. These are 
totally relative poverty lines, thus having a different poverty line for each 
country in each wave. 
 
2.2. Selection of a set of poverty indicators. 
 
As discussed in the Introduction, there are a great number of poverty measures 
proposed in the literature (see for example Foster and Sen, 1997) and there is no 
agreement about which one could perform the best. However, it is usual to establish a  6
minimal set of properties to limit the scope. In such a case, the selection process could 
lead to the following simple poverty indicators
6, whose expressions are given in 
descriptive mode over a general income vector x∈ D, taking into account that z is the 
poverty line considered, n is the number of households in each sample unit and q 
identifies the number of poor households (those in which per capita income is under the 
poverty line): 
 
1.  Measure of Sen: 
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3.  Measure of Foster, Greer and Thorbecke of order 2: 
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4.  Measure of Foster, Greer and Thorbecke of order 3: 
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6.  Measure of Chackravarty of order 0.75: 
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The headcount ratio index (H=q/n) has been used to analyse the evolution of 
poverty incidence in the European Countries throughout time. To study poverty 
intensity, the simple indicators that have been previously presented have been used. 
 
 
                                                 
6 The selected indicators verify the axioms usually imposed in literature. See Domínguez (2003), for 
further details. 
7 Further details on this measure can be found in Domínguez (2003).  7
2.3. Construction of the cross-section synthetic poverty indicators. 
 
Let us begin with the presentation of the data structure where this methodology 
works. Consider a set of p simple poverty indicators {I1, I2, …, Ip}, which can be seen as 
a p-dimensional variable applied over the income space generated by each situation we 
need to study (European countries for example), across different points in time. So, we 
have one data matrix in each time we have considered. Let I(t) be such a function of 
(n(t)xp) data matrices, with t varying in the actual time interval [t0 , t1] and n(t) as the 
number of cases at this time. Nevertheless, income data are characterized by its discrete 
presence and, thus, we have a temporary set like  T = {t0, t1, …, tk}. 
 
The above discussion suggests the possibility of considering a data matrices 
classification, where groups have been defined by the elements of the temporary set T. 
So, we can perform multivariate techniques on the data matrix defined over each point 
in time, generating a cross-section result. But all indicators in the battery are measuring 
poverty and, thus, their content should be determined using such a fact. This argument 
leads us to think of Principal Components Analysis as a useful technique to extract the 
common information the battery of indicators offers. Particularly useful must be the 
First Principal Component if the explained variance is big enough, as we can expect. 
 
The formal construction of such a cross-section indicator follows the guidelines 
exposed in García, Núñez, Rivera and Zamora (2002), but now empathizing the 
dependence across time. So, let  (Y1(t), Y2(t), …, Yp(t))  be the p-dimensional variable 
defined using the former variables under standardization along the corresponding cases. 
So, the data matrix will be Y(t), whose elements are defined by: 
 
Yij(t) = Yj (xi(t)) = 
(t) s
(t)   -   (t)) (x I
j
j i j µ
,      i=1,2,…,n(t); j=1,…,p; t∈ T, 
 
where xi(t)∈ D denotes the ith case income vector measured at the moment t in time, 
µ j(t) is the mean of the indicator Ij calculated over all the cases in t and  sj(t) the 
corresponding standard deviation. In such circumstances, let  S(t) be the associated 
variance-covariance matrix from Y(t) and let  u1(t), u2(t), …, up(t) be the eigenvectors  8
extracted from S(t), associated to its eigenvalues, ordered from the largest to the lowest 
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After elementary algebraic manipulations, the proposed cross-sectional synthetic 
poverty indicator can be expressed in the following way: 
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with x(t)∈ D; t∈ T, and where K(t) is a value depending on u1(t), µ (t) and s(t), but not on 
x(t), except through the vectors expressed. Obviously, µ (t)  and  s(t)  are the vectors 
compounded by the means and standard deviations of the initial indicators, respectively. 
In such a manner, we have our indicator as a convex linear combination of the initial 
simple poverty indexes in the selected battery
8. 
 
As it can be easily proved, this indicator is a normalized index. Further, Z(t) 
constitutes a poverty indicator because it has been constructed using a battery of poverty 
indexes and this will be the primary content of the first principal component. 
 
2.4. A synthetic poverty indicator which allows dynamic comparisons. 
 
As far as we have reached, the proposed indicator will only generate different 
functions on each point in time, because the first eigenvector of S(t)  could change 
whenever t varies in T. To avoid this problem, we have to remind that data come from 
samples of households and, thus, S(t) matrices are only estimations of the population 
ones. If we could admit that these matrices are all the same, then we will deduce 
                                                 
8 Obviously, the elements of the eigenvector u1(t) must be non-negative because it was derived from the 
matrix S(t). More details about the synthetic indicator can be found in Dominguez, Núñez and Rivera 
(2004).  9
equality among all the first eigenvectors involved. In such a case, we might use a pooled 
estimate of the common variance-covariance matrix in order to obtain a unique 
eigenvector, which will be independent of time, providing an indicator that will be valid 
for all values in T. 
 
So, as a first option, we propose the use of a test to contrast the hypothesis of a 
stable variance-covariance structure (correlation in our case). The test used is an 
adaptation of Box’s M test
9 
 
If the same variance-covariance structure is accepted, then joint consideration of 
single poverty indicators is proposed, independently of their temporary period of 
reference, obtaining the pooled variance-covariance matrix S. So, we might use only the 
first eigenvector, u1, valid over the whole time period, and the proposed synthetic 
indicator can be written as: 
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As it may be observed, the convex linear combination coefficients are now 
constant across time. So, the incidence of each country income vector operates only 
through its value measured by the simple poverty indexes and, thus, allows the analysis 
of poverty in a dynamic style, because the basic frame is the same, providing a stable 
weighting scheme over the initial set of poverty indexes. Also, an analysis of the 
differentials facts involved in the individual measuring characteristics is possible, taking 
into account the second principal component. 
 
On the other hand, let us suppose now that null hypothesis of stable correlation 
structure has been rejected and, therefore, at least one variance-covariance matrix is 
different enough, compared to the rest. In such a case, to find out another solution may 
be still possible, using an adaptation of an algebraic method to locate the closest vector 
to the common space generated by principal components, proposed in Krzanowski 
(1979, 1982), namely the Common Space Analysis procedure. 
 
                                                 
9 Further details of Box’s M test can be found in Rencher, 1995, section 7.3, for example.  10
Let us expose the aforementioned adaptation of Krzanowski’s method. So, if the 
first eigenvectors associated to {S(t),  t∈ T} were close to each other, it would be 
possible to find out a new vector located in a neighborhood of them, in such a manner 
that it minimizes the angles formed between it and each of them. Using only the first 
principal components, Theorem 3 included in Krzanowski (1979, pg. 705) allows to 
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This solution is valid only if the first eigenvectors associated to {S(t), t∈ T} are 
close, in such a manner that the angles between b and each of them should be small 
enough. At this point, it seems reasonable to expect such behaviour when we are 
working about poverty in the described context. Finally, the alternative synthetic 
poverty indicator would be the Common Space Poverty indicator: 
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It comes now evident that if the first proposed synthetic indicator is adequate, 
the second must be very close to it. Nevertheless, in contexts like poverty where we 
should expect great correlations among the indicators included in the selected set, such 
as the case presented here, this second approximation must provide an interesting 
alternative, if the first one fails, usually when sample oscillations are important. 
 
3. DATA DESCRIPTION. 
 
To compute the poverty indexes presented above, data from the European 
Community Household Panel (ECHP) has been used. ECHP is a longitudinal survey of 
households and individuals, centrally designed and coordinated by the Statistical Office 
of the European Communities (EUROSTAT) and covering all countries of the European 
Union. An attractive feature of the ECHP is its comparability across countries and over 
time, as the questionnaire is similar and the elaboration process of the survey is carried 
out by EUROSTAT (Álvarez-García, Prieto-Rodríguez and Salas, 2002). 
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In this work, we have taken into account information from waves from 3 to 7, 
which correspond to years 1996 to 2000. The data of income is referred to the year 
before, thus giving us information about the years 1995 to 1999. 
 
We are not going to provide a full description of the ECHP dataset in terms of 
sampling, response rates, weighting procedures, etc., since that can be easily found in 
specialized literature (EUROSTAT web page, Nicoletti and Peracchi, 2002, Ayala and 
Sastre, 2002, etc.), but it is necessary to point out that we had to exclude some 
households in the dataset for our analysis because they had missing values for total 
household income. Table 1 shows the initial number of cases in each country and the 
number of households that has been finally selected. It is interesting to see the large 
amount of households in Sweden for which no total income information is available. 
 
Although Layte, Maître, Nolan and Whelan (2000) indicate that they exclude 
Luxembourg because it must be frequently treated as an exceptional case, we haven’t 
found empirical evidence to discard it, or any other case. 
 
The income measurement we have chosen for this paper, as a shake of 
convenience, is total net household income, which is one of the variables included in 
ECHP. In order to include the size of the household, per capita net income has been 
calculated. It is well known that the level of measured income poverty can vary 
depending on the choice of equivalence scale. The purpose of this work is not to analyse 
the influence of demographic factors on income poverty, but to see the way that some 
poverty indexes can be aggregated (for further discussion on equivalence scales, see, for 
example, Coulter, Cowell and Jenkins, 1992, or Buhmann, Rainwater, Schmaus, and 
Smeeding, 1988) 
 
To make a comparative study of poverty in the European countries, in a cross-
sectional as well as in a longitudinal sense, per capita net household income in US 
dollars have been calculated, using exchange rates obtained from EUROSTAT, and 
time series have been deflated using European Union harmonized consumer price index 




Sample households and households selected (in brackets) in order to keep households 
with total income information. ECHP Countries, Waves 3 to 7 




















































































































































































We are going to analyse poverty in European countries from three different 
points of view. First of all, we discuss about poverty incidence. Second, we study 
poverty intensity, through the longitudinal synthetic indicators proposed in section 2. 
Finally, we accomplish the study of the poverty gap ratio, because of its useful and 
meaningful interpretation, to complete the previous analysis. In all cases, the three 
different poverty lines, mentioned in section 2, will be used to give us a complete 
picture of poverty in Europe. 
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4.1. Poverty incidence. 
 
4.1.1.  Common EU(1995) poverty line. 
 
In Figure 4.1.1, the headcount ratio index for each country is presented, using 
50% of the mean income in European Union in 1995 as the poverty line for all cases, 
expressed in real US dollars. We observe that there are no uniform patterns in the 
evolution of the incidence of poverty in European countries. 
 
Figure 4.1.1 
Poverty incidence in EU and European Countries 1995-1999. 






























In Denmark, The Netherlands, Belgium, France, Greece, Austria, Finland, 
Sweden, Luxembourg and the EU as a whole, there is an increasing trend in all the 
period. However, in United Kingdom, poverty incidence diminishes continuously. It can 
be observed that countries with higher headcount ratios are, in order, Portugal, Greece 
and Spain and, a step lower, Italy and Ireland. It is remarkable that Denmark and 
Luxembourg have almost the same poverty incidence levels. Furthermore, both 
countries have the lowest incidence of poverty, not even reaching 5%. 
  14
4.1.2.  Individual time-fixed poverty line for each country (1996). 
 
When we are dealing with a different poverty line fixed for each country, we 
cannot expect to find the same groups as in the previous section. If we look at poverty 
incidence between 1995 and 1999 in Figure 4.1.2, we can observe that headcount ratio 
index has an increasing value in Finland, France and Sweden. The same occurs in 
Denmark, except for year 1998, where a slight reduction is produced. Nevertheless, 
headcount ratio index in 1999 is twice as much than in 1995 in Denmark. 
 
Figure 4.1.2 
Poverty incidence in EU and European countries, 1995-1999. Fixed poverty line for 




























United Kingdom is the only European country where the headcount ratio index 
is always decreasing, with respect to its own poverty line, fixed in 1996. In Greece, 
which appears at the top of Figure 4.1.2, an increasing tendency is observed in the first 
four years, followed by a slight decrease in last year. 
 
In Spain, the incidence is increasing until 1997, and then it starts to decrease. 
However, at the end of the whole period, headcount ratio index is bigger than at the 
beginning. Belgium and Luxembourg have a similar incidence of poverty in all waves.  15
 
4.1.3.  Relative poverty lines. 
 
In this section, we use a relative poverty line for each country in each year. In 
order to analyse the tendencies of poverty incidence, we observe Figure 4.1.3, where we 
find that a strong decreasing of headcount ratio indexes has been produced in Germany, 
The Netherlands, Ireland, Italy and Portugal. There is a moderate descent in Spain, 
Austria, Greece, Belgium and the EU as a whole. 
 
Figure 4.1.3 
Poverty incidence in EU and European countries, 1995-1999. Relative poverty lines 



























On the other hand, the stronger increases have occurred in Finland, followed by 
Sweden and Denmark. Luxembourg, France and United Kingdom have kept a quiet 
stable position. We can appreciate some kind of convergence in poverty incidence 
levels in European countries: In 1995, poverty levels are located between 6 and 28%, an 




4.2. Poverty intensity. 
 
4.2.1.  Poverty trends comparison among European countries. Common EU(1995) 
poverty line. 
 
The corresponding weighting schemes to compute the synthetic poverty indexes 
based on ACP for each cross-sectional wave are presented in Table 2. We can 
appreciate that these weighting schemes are quite stable. That gives us the hint that it 
might be possible to consider that correlation structures are the same all over the period 
analysed. 
Table 2 
Weighting scheme for the computation of the cross-sectional poverty indexes based on 













SEN  0.088066 0.088179 0.091304 0.089427 0.088608 
THON  0.075731 0.075851 0.080043 0.078378 0.077526 
FGT2  0.203784 0.203524 0.201537 0.201729 0.202190 
FGT3  0.318970 0.318949 0.311040 0.317983 0.319939 
EXPON  0.174633 0.174547 0.175132 0.173859 0.173687 
CHACK075  0.138815 0.138949 0.140944 0.138623 0.138050 
 
In order to prove the validity of our intuition, we shall first test the equality of 
the correlation matrices obtained from the indicators matrix in each wave. Applying the 
M-Box Test on standardized data, correlation matrices are assumed to be equal (see 
Table 3). This leads us to take both alternatives presented in methodology: finding of 
the Global First Principal Component using all the data set, with no temporal 
consideration, and constructing the indicator using the Common Space Analysis 
technique. 
Table 3 
Results of M-Box Test on equality of correlation matrices. 
Box’s M    2.842
F Aprox.  .223
 df1  12
 df2  40193.238
 Sig.  .997
 
In Table 4, weights to calculate summary indexes based on Global Principal 
Components and Common Space Analysis are presented. It can be easily seen, that the 
corresponding weighting schemes are almost identical, which implies that both methods 
lead to the same results, when correlation matrices are assumed not to be different.   17
Table 4 
Weighting scheme for the computation of the longitudinal poverty indexes based on the 








SEN  0.089215 0.088610 
THON  0.077597 0.077533 
FGT2  0.202528 0.202210 
FGT3  0.317048 0.319917 
EXPON  0.174439 0.173690 
CHACK075  0.139172 0.138040 
 
Furthermore, Pearson correlation coefficients between these longitudinal 
indicators are presented in Table 5, to confirm that they are equivalent (the orderings 
obtained with the two synthetic indicators are the same). 
Table 5 
Pearson correlation coefficients between Global Principal Component indicator and 
Common Space Indicator. 





Global Principal  Coefficient  1.000 1.000 
Component Significance   0.000 
Indicator N  79 79 
Common Space  Coefficient  1.000 1.000 
Indicator Significance  0.000  
 N  79 79 
 
To prove that these longitudinal indicators represent well the cross-sectional 
synthetic indexes, Pearson correlation coefficients are presented in Table 6. 
Table 6 
Pearson correlation coefficients between Global Principal Component indicator and 
Common Space Indicator and each year’s Principal Component indicator. 





1995 Principal  Coefficient  1.000 1.000 
Component Significance  0.000 0.000 
Indicator N  15 15 
1996 Principal  Coefficient  0.999 1.000 
Component Significance  0.000 0.000 
Indicator N  16 16 
1997 Principal  Coefficient  1.000 1.000 
Component Significance  0.000 0.000 
Indicator N  16 16 
1998 Principal  Coefficient  0.999 0.999 
Component Significance  0.000 0.000 
Indicator N  16 16 
1999 Principal  Coefficient  0.999 0.999 
Component Significance  0.000 0.000 
Indicator N  16 16  18
 
Figure 4.2.1 shows that the common space synthetic poverty indicator has the 
same behaviour than poverty incidence with a common EU poverty line. Luxembourg is 
the country with a lower level of poverty intensity, followed by Denmark and Finland. 
France, Ireland, United Kingdom, Germany, Sweden, Austria, Belgium and The 
Netherlands are located in the middle part while higher values correspond to Portugal, 
Greece and Spain. 
 
Figure 4.2.1 




























Figure 4.2.2 shows the resulting dendrogram from a cluster analysis, using 
centroid agglomeration method and euclidean distance between cases. It allows clearly 
to distinguish four groups: first of all, Portugal is the country with a higher poverty 
intensity, when compared with the EU as a whole. Second, Greece and Spain are 
located under Portugal, but over the European Union. After, Italy and Ireland are close 
to the global European Union levels of poverty intensity. Below them, the fourth group 
is formed by the other EU countries.  
 
Figure 4.2.3 shows the geographical situation of these groups. 
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Figure 4.2.2 
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Geographical representation of the groups of countries derived from the classification. 
Poverty Groups
Common Europe 1995 poverty line
Group 4   (1)
Group 3   (2)
Group 2   (2)
Group 1   (10)
Not in ECHP  (26)
 
 
4.2.2.  Poverty trends comparison among European countries. Fixed poverty line 
for each country (1996). 
 
In Table 7, the corresponding weighting schemes to compute the synthetic 
poverty indexes based on ACP for each cross-sectional wave, are presented. As in the 
previous section, we can appreciate how these weighting schemes are quite stable. 
Again, it might be possible to consider that correlation structures are the same all over 
the period analysed, when considering different poverty lines in each country.  20
 
Table 7 
Weighting scheme for the computation of the cross-sectional poverty indexes based on 













SEN  0,087026 0,087348 0,088534 0,085966 0,086695 
THON  0,065490 0,065714 0,067734 0,065498 0,065614 
FGT2  0,212179 0,211089 0,208157 0,208717 0,209290 
FGT3  0,310278 0,310539 0,310965 0,322314 0,318722 
EXPON  0,181338 0,181107 0,180194 0,177834 0,179134 
CHACK075  0,143690 0,144204 0,144416 0,139671 0,140545 
 
In Table 8, we can see that null hypothesis on correlation matrices equality 
cannot be rejected. 
 
Table 8 
Results of M-Box Test on equality of correlation matrices. 
Box’s M    26,868 
F Aprox.  1,019 
 df1  24 
 df2  15033,849 
 Sig. ,436 
 
Thus, it may be possible to consider all data together (global principal 
component) or to compute the common space-based synthetic indicator. As we see in 
Table 9, the weighting schemes are very similar in both cases: 
 
Table 9 
Weighting scheme for the computation of the longitudinal poverty indexes based on the 








SEN  0,086227 0,086184 
THON  0,065516 0,065470 
FGT2  0,210949 0,210732 
FGT3  0,315338 0,316124 
EXPON  0,180098 0,179776 
CHACK075  0,141872 0,141715 
 
To verify the equivalence of these two synthetic indicators, Pearson correlation 
coefficients have been computed, which are shown in Table 10. We observe that these 




Pearson correlation coefficients between Global Principal Component indicator and 
Common Space Indicator. 





Global Principal  Coefficient  1.000 1.000 
Component Significance   0.000 
Indicator N  79 79 
Common Space  Coefficient  1.000 1.000 
Indicator Significance  0.000  
 N  79 79 
 
To analyse the adequacy of this synthetic indicators to summarize the 
information contained in ECHP waves, we have used the same procedure. Thus, we 
have computed Pearson correlation coefficients between the longitudinal and the cross-




Pearson correlation coefficients between Global Principal Component indicator and 
Common Space Indicator and each year’s Principal Component indicator. 





1995 Principal  Coefficient  1.000 1.000 
Component Significance  0.000 0.000 
Indicator N  15 15 
1996 Principal  Coefficient  0.999 1.000 
Component Significance  0.000 0.000 
Indicator N  16 16 
1997 Principal  Coefficient  1.000 1.000 
Component Significance  0.000 0.000 
Indicator N  16 16 
1998 Principal  Coefficient  0.999 0.999 
Component Significance  0.000 0.000 
Indicator N  16 16 
1999 Principal  Coefficient  0.999 0.999 
Component Significance  0.000 0.000 
Indicator N  16 16 
 
Figure 4.2.4 shows that Greece is the European country with a bigger poverty 
intensity, followed by Portugal and Spain. However, Italy, which is at the same level 
that Portugal and Spain in 1995, has a decreasing behaviour. United Kingdom has also 
the same descending trend. In general, we can appreciate how quantified values have 
clearly a smaller range when each country poverty line is considered. 
  22
Figure 4.2.4 
Common Space Poverty Indicator values for each Country in the ECHP. Fixed poverty 





























Next, we present the corresponding dendrogram in Figure 4.2.5, constructed 
using the same method as before. Once again, we can classify the countries in four 
groups, attending to their poverty intensity levels. The first one, is formed by Finland 
and Denmark. The second, is compounded of France, Germany, The Netherlands, 
Belgium, Austria, Sweden, Ireland, United Kingdom and Luxembourg. The third one 
includes Spain, Portugal and Italy. Finally, the last group is formed by Greece, which 
remains isolated. 
Figure 4.2.5 
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In Figure 4.2.6, the geographical situation of these groups is represented. 
 
Figure 4.2.6 
Geographical representation of the groups of countries derived from the classification. 
Poverty groups
Each country 1996 poverty lin
Group 4   (1)
Group 3   (3)
Group 2   (9)
Group 1   (2)
Not in ECHP  (26)  
 
4.2.3.  Poverty trends comparison among European countries. Relative poverty 
lines. 
 
We shall follow the same scheme as in previous sections. So, in Table 12, 
weighting schemes are presented to calculate the cross-sectional synthetic indicators 
based on PCA. We can observe that these structures are very similar again.  
 
Table 12 
Weighting scheme for the computation of the cross-sectional poverty indexes based on 













SEN  0.088938 0.087333 0.086551 0.084264 0.084346 
THON  0.066909 0.065711 0.064720 0.062996 0.063006 
FGT2  0.210773 0.211110 0.210887 0.211234 0.211415 
FGT3  0.304899 0.310546 0.316643 0.325033 0.324272 
EXPON  0.182317 0.181103 0.179421 0.177795 0.177856 
CHACK075  0.146164 0.144197 0.141777 0.138679 0.139105 
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The hypothesis of equality of correlation matrices has been accepted, based on 
sampling correlation matrices obtained in each wave, as it can be seen on Table 13: 
Table 13 
Results of M-Box Test. 
Box’s M    14.050
F Aprox.  .533
 df1  24
 df2  15033.849
 Sig.  .969
 
Thus, computation of longitudinal synthetic indicators based on Principal 
Component Analysis and Common Space has been possible, and corresponding weights 
appear in Table 14. 
Table 14 
Weighting scheme for the computation of the longitudinal poverty indexes based on the 








SEN  0.086883 0.086860 
THON  0.065175 0.065169 
FGT2  0.211148 0.211084 
FGT3  0.313469 0.313615 
EXPON  0.180375 0.180343 
CHACK075  0.142950 0.142929 
 
To prove the equivalence of both approaches, Table 15 presents Pearson 
correlation coefficients between them. 
 
Table 15 
Pearson correlation coefficients between Global Principal Component indicator and 
Common Space Indicator. 





Global Principal  Coefficient  1.000 1.000 
Component Significance   0.000 
Indicator N  79 79 
Common Space  Coefficient  1.000 1.000 
Indicator Significance  0.000  
 N  79 79 
 
In order to prove that both longitudinal synthetic indicators summarize well the 
information contained in each wave, correlation coefficients between each cross-
sectional indicator and each longitudinal indicator have been computed. In Table 16, we 
observe that these correlation coefficients are almost unity in all cases.  25
Table 16 
Pearson correlation coefficients between Global Principal Component indicator and 
Common Space Indicator and each year’s Principal Component indicator. 





1995 Principal  Coefficient  1.000 1.000 
Component Significance  0.000 0.000 
Indicator N  15 15 
1996 Principal  Coefficient  0.999 1.000 
Component Significance  0.000 0.000 
Indicator N  16 16 
1997 Principal  Coefficient  1.000 1.000 
Component Significance  0.000 0.000 
Indicator N  16 16 
1998 Principal  Coefficient  0.999 0.999 
Component Significance  0.000 0.000 
Indicator N  16 16 
1999 Principal  Coefficient  0.999 0.999 
Component Significance  0.000 0.000 
Indicator N  16 16 
 
In Figure 4.2.7, evolution of poverty intensity between 1995 and 1999 can be 
observed. We have a strong decrease in Germany, The Netherlands, Italy, Spain, Greece 
and the European Union as a whole. A relatively moderated decreasing has occurred in 
Portugal, France, Belgium and Ireland. Finland, Sweden, Denmark and Luxembourg 
have had a moderate increase. United Kingdom and Austria remain stable. 
 
Figure 4.2.7 
Common Space Poverty Indicator values for each Country in the ECHP. Relative 




























Another similar dendrogram is presented in Figure 4.2.8. Again, we observe four 
groups, which now are the following: The first one comprises Denmark and Finland. 
The second one includes The Netherlands, Austria, Germany, Belgium, France, Ireland, 
Sweden and Luxembourg. The third one is formed by Italy and United Kingdom. In the 
last one, we can find Greece, Portugal and Spain. 
 
Figure 4.2.8 

















In Figure 4.2.9, the geographical situation of these groups is represented. 
 
Figure 4.2.9 
Geographical representation of the groups of countries derived from the classification. 
Poverty Groups
Each country relative poverty line
Group 4   (3)
Group 3   (2)
Group 2   (8)
Group 1   (2)
Not in ECHP  (26)
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4.3. The poverty gap ratio (HI index). 
 
This measure represents the per capita income gap, i.e. the proportion of 
necessary income to situate all the poor households at the level of the poverty line 
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4.3.1.  Measure HI. Common E.U. (1995) poverty line. 
 
In Figure 4.3.1, it can be observed that Portugal is the country with the highest 
level of poverty, followed by Greece and Spain. A little bit further, we have Italy and 
Ireland. United Kingdom has a decreasing tendency all over the period. At the bottom, 
we find Luxembourg and Denmark. In both countries, poverty evolution is practically 
identical. 
Figure 4.3.1 






























These details can be easily seen in Figure 4.3.2, where we observe that 
groupings previously obtained still remain present in data.  28
Figure 4.3.2 

















4.3.2.  Measure HI. Fixed poverty line for each country (1996). 
 
If we fix the poverty line in 1996 for each country, the corresponding trends of 
HI are presented in Figure 4.3.3. So, Greece shows the higher levels in European Union, 
followed by Portugal and Spain. United Kingdom has a decreasing tendency along the 
period. Finland and Denmark are located in the lower strip of poverty. Nevertheless, 
when a different poverty line for each country is considered, the results are contained in 
a smaller range than in Figure 4.3.1. Thus, grouping of countries is not as clear as 
before, but general patterns are roughly similar. 
 
Figure 4.3.3 



























In Figure 4.3.4, we observe that it is possible to distinguish four groups. The 
first one, is formed by Greece, which is isolated. The second group is composed by 
Spain, Portugal, France and Italy. The third group comprises The Netherlands, Belgium, 
Austria, Sweden, Luxembourg, Denmark, Ireland and United Kingdom. The last group 
is formed by Denmark and Finland. 
Figure 4.3.4 
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4.3.3.  Measure HI. Relative poverty lines. 
 
Figure 4.3.5 shows the measure HI when relative poverty lines are considered 
for all cases in all periods. 
Figure 4.3.5 


























On the one hand, European Union and Italy have decreasing trends along the 
period when indicator HI is used. Spain follows this evolution since 1996. The same 
descending pattern is found in Greece and Portugal since 1997. On the other hand, 
United Kingdom, Sweden, Luxembourg, Finland and Denmark have increasing trends 
in HI after 1996. 
 
The grouping of countries is clear enough, again, as Figure 4.3.6 is showing. 
Four groups are easily found. The first group, composed by Denmark and Finland, 
shows lower levels in measure HI. The second group is formed by The Netherlands, 
Austria, Germany, Belgium, Luxembourg and Sweden. The third group is composed by 
Italy and United Kingdom. The last group, with higher levels of poverty, comprises 
Greece, Portugal and Spain. 
 
Figure 4.3.6 
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In this paper, we have proposed a synthetic poverty measure, based on a battery 
of six one-dimensional poverty indicators, which verify good properties. The advantage 
of the exposed methodology is that we can evaluate poverty intensity among countries, 
not only in the same period of time, but also in a longitudinal sense, with the same 
synthetic indicator. This approach allows us to overcome the problem consisting of the 
selection of a better poverty measure among the great number of proposed ones. This 
methodology has proved to be useful to compare among several cases, such as EU  31
countries in this study. Moreover, it is fully compatible with measure HI, as shown by 
empirical results. 
 
We have checked that when several correlation matrices can be assumed to be 
statistically identical, then our Krzanowski’s Common Space Analysis adaptation 
produces exactly the same results than First Principal Component based indicator 
applied on the pooled correlation matrix. Furthermore, their respective weighting 
coefficients have been proved to be close enough to each other. 
 
Using household income data provided by the ECHP, from 1996 to 2000 waves, 
we have computed all one-dimensional poverty indicators selected in order to elaborate 
the synthetic indicators proposed in methodology. In this case, correlation matrices 
computed over the indicators in each wave have turned out to be identical, thus allowing 
us to construct the synthetic poverty intensity indicator, whose weighting scheme is the 
same all over the period of time considered. 
 
We have analysed poverty trends among European countries from three different 
points of view. First of all, we have studied poverty incidence through headcount ratio 
index. Nordic countries (Finland, Denmark and Sweden) present a lower incidence of 
poverty. Nevertheless, their poverty incidence levels are increasing all over the period. 
On the other hand, Greece, Portugal and Spain present the higher poverty incidence 
levels along the period, while the rest of the countries remain in a middle class. Among 
this group, United Kingdom has a remarkable behaviour, because it is the only country 
in which the headcount ratio index is always decreasing. According to the use of 
different poverty lines in this paper, we find that the same structure is obtained, roughly 
speaking. However, strong differences appear when scale is considered. In case where 
relative poverty lines have been used, a slight convergence in poverty incidence levels 
has been observed. 
 
Secondly, poverty intensity has been analysed through the synthetic indicators 
proposed in methodology, as a summary of a set of one-dimensional poverty intensity 
indicators. Results are different, depending on the poverty line considered. When the 
common EU (1995) poverty line is considered, Portugal, Greece and Spain are the 
countries with a higher degree of poverty intensity, far away from the rest. When a  32
time-fixed poverty line is considered independently in each country, then synthetic 
indicator values fall under 0.08 for all of them, thus making comparisons more difficult. 
However, Greece, Spain and Portugal stay at the top, indicating a bigger intensity of 
poverty in this countries. When relative poverty lines for each country and year are 
considered, the values of the synthetic indicator show a slight convergence between 
years 1995 and 1999. In this case, Portugal, Greece and Spain rest at the top. As a 
consequence, the picture of poverty intensity in Europe is as follows: Portugal, Greece 
and Spain are the countries where poverty intensity is bigger, and Finland and Denmark 
have the lowest values for the synthetic indicator, no matter what poverty line is used. 
 
Finally, when common EU(1995) poverty line is used, results must be carefully 
understood, because absolute income levels play an important role, and they do not take 
into account purchasing power parities. This fact seems clear if we compare EU relative 
position with all countries. Nevertheless, changes in results depending on the poverty 
lines considered may be useful to illustrate how poverty comparisons would change 
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